A pyogenic pancreatic abscess mimicking pancreatic neoplasm in the absence of acute pancreatitis is rare. We report four patients who each presented with a pancreatic mass at the pancreas head or body without acute pancreatitis. The presenting symptoms were abdominal pain, fever, or weight loss. Abdominal CT scans showed low-density round masses at the pancreas head or body with/without lymphadenopathy. In each case, a PET-CT scan showed a mass with a high SUV, indicating possible malignancy. Comorbid diseases were identified in all patients: chronic pancreatitis and thrombus at the portal vein, penetrating duodenal ulcer, distal common bile duct stenosis, and diabetes mellitus. Diagnoses were performed by laparoscopic biopsy in two patients and via EUS fine needle aspiration in one patient. One patient revealed a multifocal microabscess at the pancreatic head caused by a deep-penetrating duodenal ulcer. He was treated with antibiotics and a proton-pump inhibitor. The clinical symptoms and pancreatic images of all the patients were improved using conservative management. Infective causes should be considered for a pancreatic mass mimicking malignancy. (Korean J Gastroenterol 2015;65:252-257) 
INTRODUCTION
Pancreatic abscess usually occurs by way of an infection of a pseudocyst or pancreatic necrosis in acute pancreatitis.
It rarely presents via a perforation of the bowel into the pancreas, 1, 2 infected bile reaching the pancreas via the pancreatic duct, hematogenous spread from a distant site, or lymphatic spread from the intestinal tract. A pancreatic abscess usually presents as abdominal pain, fever, and leukocytosis. 3 However, some cases manifest with abdominal pain or weight loss. A pyogenic pancreatic abscess mimicking pan-creatic neoplasm in the absence of acute pancreatitis is rare and difficult to diagnose. 4 We report on four patients who each presented with a pancreatic mass at the pancreas head or body that mimicked malignancy but was diagnosed as a pancreatic abscess (Table 1) . with heterogenous enhancement at the pancreas head and mild pancreatic duct dilatation with a calcifying stone ( Fig.   2A ). The portal vein and common hepatic artery were encased by the mass (Fig. 2B ). Based on the CT findings, the diagnosis was suspected pancreatic neoplasm against the background of chronic pancreatitis. A laparoscopy was performed for evaluation of the tumor extent and pathologic diagnosis. A pancreatic biopsy revealed acute and chronic inflammation with abscess formation. Three weeks later, the patient was discharged following two weeks' treatment with intravenous antibiotics. A repeat CT scan two months later showed resolution of the abscess (Fig. 2C ).
Case 3
A 77-year-old man was admitted with a one-week history of both epigastric and back pain. reference range, 0-37 IU/mL). An abdominal CT scan showed a 1.2-cm well-defined low-density mass at the pancreatic head without lymphadenopathy (Fig. 3A, B ). Based on the clinical findings, pancreatic adenocarcinoma was suggested.
EUS showed an approximately 1.2 cm-sized anechoic round mass (Fig. 3C) . A small quantity of yellow fluid, which was con- firmed as pus and thus suggestive of an abscess, was drained by EUS-fine needle aspiration (FNA). The patient showed improvement after six weeks on antibiotics, and a repeat CT scan showed resolution of the abscess.
Case 4
A 61-year-old man was admitted for abdominal pain and (Fig. 4B ). EUS using a vascular doppler showed an approximately 2.8×1.6 cm-sized round isoechoic lesion with internal anechoic tubular structures (Fig. 4C, D) .
Endoscopy showed a 3.0-cm round deep-penetrating duodenal ulcer with a central pit (Fig. 4E ). We diagnosed a multifocal pancreatic abscess due to a duodenal fistula caused by a deep-penetrating duodenal ulcer, and treated the patient with antibiotics and proton-pump inhibitors. The clinical symptoms and duodenal ulcer were improved after a four-week course of antibiotics. One year later, the duodenal fistula remained (Fig. 4F) , as did an air-containing low-attenuating lesion in the pancreatic head.
DISCUSSION
Pancreatic abscesses are commonly associated with pancreatitis. A pyogenic pancreatic abscess in the absence of pancreatitis is very rare. 4 Other causes include an extension abscess from nearby structures, hematogenous spread from a distant site, and lymphatic spread from the intestinal tract. There are a few reports of seeding from adjacent organs, fish bone perforations of the gastric wall into the pancreas, 1 secondary to gastric or duodenal diverticula perforations, [5] [6] [7] and pancreatic tail abscesses directly due to bacterial peritonitis. 6 Pancreatic abscess formation can occur by means of hematogenous spread during a transient episode of bacteremia that has resolved before presentation. A few cases of Salmonella typhi, [7] [8] [9] Corynebacterium coyleae, 10 and Klebsiella pneumoniae infection have been reported. 4 Our cases were not associated with acute pancreatitis. 12 Nevertheless, pathological examination is still required for diagnosis. We used laparoscopic exploration in two cases as we did not have the opportunity to perform EUS at that time.
Before the widespread use of EUS, it was reported in the literature that percutaneous cystic drainage with the assistance of a laparoscopy could be used to drain a pancreatic abscess. 13 However, in the EUS era, a pancreatic abscess can be easily diagnosed and treated with EUS images and drainage. 12 EUS has proved to be very sensitive and specific for the diagnosis of pancreatic lesions, especially with the use of fine needle aspiration cytology. It may even obviate the need for biopsy and unnecessary interventions in the future.
In this study, we aspirated pus by EUS-FNA in one case and detected a microabscess with duodenal fistula in another case using a EUS image. EUS-FNA could not be performed on one patient with a microabscess due to a penetrating duodenal ulcer because of high vascularity and the abscess was too small. This patient improved on antibiotics and proton-pump inhibitors.
In conclusion, our cases highlight the rare condition of a pyogenic pancreatic abscess mimicking an underlying pancreatic malignancy. In similar cases, infective causes should be considered in order to avoid any unnecessary major surgeries.
